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Cladonia japonica 4S4^f^P>£n{5lt44 0 4 

#SP 0 #0 * is 0|ca^^/£V^iSr|CM‘t*?) 0 Hiit 

£S 18 % 678 H© — fg ®£ ® L IS K 3§ 664 K “2 ft g g © Cl. carassensis 
Wain. &1 j 4 fcMi^itW.fa3M^^ % 4 Cl. japonica K^{&. L^t^-Ag'S 

htUfah 5 fa 4 L'tg y<'jzM Evans «?' Tif Btfifafe ’ 

JC.0 ;$:!§.© C/. japonica 4g?fcZ£04fc>i4il© C/. carassensis t fc&fc tb$$ .LMigfsl 
/£(©$&© ,1 L Cl. japonica & Cl. carassensis L f. 

regularis h f.subulata ©I^tSrSiC^Ofco b ^ts^fc 

II -t^'fa japonica 

(1953) JUM^ C/. cristate ^ 4®0 Lfc4 ©^ 

'ffijfeL.-ClftS L^BFfll CY. japonica ^%,'hc.b £531 *) < ff tJ-TS&Ofco 

'jiIW5£Hfc.y m?- * y- y r#3£«©rmiiJK4cUj^©Mif^4 y y y '>’©;MiW'& «j 
^'Fh 4 tfl H, diKM© PIP -el’©jg fco y y.y s?offi7&^ 

< Atfl^trsKteH, 4 y y y '>4ti^c^tr®7&©l£'K^Kt'it^©^^ 
©K^yigS© 0|j^ji4-.t:gs 0 itfcltTiiifcsfc#©fcfj- 4^Bfr7l©& 4 fcW. 
LtjfcjaoiNfcS&^fco' 


tu ;i| * **: ®K±«(2) 

Fumio Maekawa*: Characters and their carriers in organism (2) 
m&t£M<z>%£ibtmS<D&ib£(DMm— MlfcoS^taS; 

^Sf4©iM??S:S4 4 L^Affrffc£;fr-‘t:©£o-L 

tr4 J 4©7 r - y lt:©-<4o taHi£oiI&lf^€8i§^Ifcftfcli&Sffc 

A, b, C. 

as ^KK)ic^jm:4©4, 

•fcfcft.,. -^©fc«>{cipot:lKn;A^#x.ib^4©WK^44 at*&£ 4w5£tmfc 
^■-x.,^3A:fcV' Tl/ag-frLfcw 0 L^£bh£4 5i~&©a*4vMb:ft4r{:£4'©4£%:£i®£® 
#tM s' ftfi 4 4, '4 L < ffiH^Ri'-ESU IM 

mtL~cmi*z>fa, 

(4 4 4IKI4fch.'2) 4 © 4 fa, TdiffiC--Cffi 4^ffll© 4 ©. 
ft 4itl&Stfc©'fi^K)©314@IHfc *) 

£4©4 C-cm±.\f 5 &t*&£ 5o |||tt0glt4»M^ 

to l 5 ?) bm^fa, t aspst- 

3b «? *) 4l~&4 i ij 4 

* Botanical Institute, Faculty of Science, University of Tokyo. 
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#11 t#x.‘CV^o ifoiit-i s^^oPJt^p’ v & <d3&&®{±^ 

Kj:'p-arw^x:®MMP'hA%mtm^m^BK& % -bmi 3f)«0T»o$ 

ya>^ I [Aster ) ® «& *^< 5>43 L, fringe 4#15 
gicov^im^ow^^ ^, »Wt'-4H!IC, T«, fiSdc, Wm®m&;®W9£fc 
4ot:j:[:f^ttsiT;42)o' 

W2g&^o+:wco i*ft©.II&liTOi5;^ajfcot > 

$ L-C4 

Ulster Novae-Angliae ^|C5 <D^^W3A%,'hlA, 9 

■ h\' 5 S^jSfeSr^FOo 1- L'C 5 ©4 0Tf(Wo&SM«i/£W4 L 

.< ®ffiL“C0fll subterminal2) 0 9 0^tq*$©l ) 

htt®&;fcws4>&< 4— Si* 

So 4©il^ S4.ottt ®i 

H,fctu£ < 7j:ofc4 O h ©ffiTe^ L“Ctg&1-'f«)So 

gg 1. Aster fo=X^)‘ 



SWt>5 



W^ic(n) 

7l, Glehnii nr -? -+ 

10 + 20 


25 

55 

1/9 

A. komonoensis 

10+15 


30 

55 

// 

A. viscidulus 

10+20 


30 • 

60 

// 

A. amplexifolius A Ap AA 

10+20, 

10+20 

30, 25 

60, 

55 2/9 

A. ageratoides ssp. ovatus 

10+25, 

10 + 20 

50, 35 

85, 

65 2/18 

J 3 l/'3f'9 

A. ageratoides ssp. microce- 
phalus -fe V 4< V 9 

10+20, 

C20D 

35, C40] 

65, 

C60] 1/18 

A. scaber -y y -Y -*■ 9 

10 + 30, 

15+10 

35, 25 

75, 

50 2/9 

A. rugulosus f 7 x p 4 9 

20 + 20, 

15+20 

45, 30 

85, 

65 •// 

A. subulatus 4> ?7 9 

5 + 10 


15 

30 

1/9 

A. Novae-Angliae 

C15D 


C40D 

C55] 

0/5' 


#j$@®4®icoV't;v>x.{ff-7-ypiv, y ?$9 
o+T^I^Sf^K < ” ta J'^Olhih^l-O,.'^^^, 

^+-, ofn<&Sffl«?it?)4®, gtftj; f)4fc^{'-^^4®, ^ 

4 ©ic^f4^jS©ftii4 b 

©^®tS»®Ifc&H1#L ^ v' % —;g, /3y^t-by|y+>otR<, f§id£ 
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£&^©ffi£&ot:v-£4©4&So o 2 * ©*§{£;©$ 

/fcltS] (standard pattern) 

<Dp3®<DW'pK$*$*'bh'f, tr bh%< dM$HD&KA £SK©##®©^^' 
ttfcthft, tEBIJL*clB.«> 2 ) rn&K*s\ "-a*i;«>-c 

i tfi-^g-ZoUfc t * 4 mwi t 

i O /MiCi&ftj fc ^ ft £ 4. © »> fcii 4 ©-^ fc» Lfcil^ i ©^&f$ 

b(t Babcock (1947) ipi Crepis. <D * S if *7? 
%ft^tcmc-%>Wbfrhts: *), RIS4 b 0 HPS 0 Lfco IgMItOfil 

2 ftofcb Wlo/Mffc, SHWfc, P7E©/I^fb^ 
bjob £.OKflC^PSIoaSAi>a5ii'ffc‘CS>ofcJ:BljS?L, WR<bWJ>.!& gene <oWP 

L/j:v>b Lt:, ii©#^^!?!^ L fc © “S &> 
2 > 0 L^LSlpg^ LtI\,\bL£>2>&■£>.(:£, KilnS:© 5 ®^ C. kashmitica 
II ^ 100 2 i~ 2> 7b % (£, -?: tlEbbKbt: 21 ^ 22 ©§ 35 # C. suffreniana ^ C.- 
fuliginosa ©$fl§f 5 ft- 1 )|rV-'^?S©p3# t 7b <0 Crepis ©#R^j|L 

-cx-^a htKfc tfcfflg'b(bll:^©!i©^jt^^J;v>,S7j:b§:^.2)^l'-(4:, Crepis'to 

20 5 d;a©^f^j^.j3pibffija7'p * 

^ ©SffiS^S"SS 0 2) £ 2 &7Kl~ % © 2 7#x. 2> •< IT “S %, 0 , C. kashmirica t: (b-?rtL 

M.L^JSk Ibis ttivai f)©f 

©^•^MfgS^®©^®i 0(ti 0fOT2 

^l^S4©tailfcbo ^v©«^-4ti79n^47b<, K7'p';^t©P 
E#5 f ££-2 btzojpK©^^^ 0 , -m«*©#SI 2 L 
Ltz^Ek-btc^ t^so-eS)'So 

m^©i 5 biSttl 5 o 

(1) median 2) ©^IH'i'asfe 2)o 

(2) S*0lCjfe*:©g $ £% Lfc'C'S) 2) 5 o 

(3) 4ster T*«^'©3b*iBSft:^ < 2 42£fclSCff I P. 1 f@M:& © fco * Ltb© 

^§■3^ 20+30-50 ©$n§r, iptij®6©»f*j: b^^«^©&2)4©^-^ofc 0 
2 ©Sia^S^ai&T* §■ 2)0 

(4) Aster ©$lfefci;©lltt n=5 tfeot, 

2 ©gg&fcfciiCRldW&^c 5 p ^ p L tctctb'gk 

Lfc©#* n=5 © A Novae-Angliae ^'^^2)0 
2A2iM2 n=5 dS2^jfcL*C, i 0^RKi27b©:fe©;^ n=10 ^^$^£,2)% 
•© 2 f@, feV'4©8f0a^fi5c2)o. bSMomt 

-jb^Mfr ~LicNWc % /BM©H^f4> 4 0/j^ibi:i?i:^: 5 bij^ “C Ater 

©^©SSt^b Afco >©!»£& 2) 4 © 1 




2 ffL, £tV"% 0 l ^ Th'b\t''55 m 

-£• <Dfa~£?i^<D'M!Pfi l '0'£ < fcv©#;-?- yw%p, s/ 9 -r •'? ¥ 
#', ffi*X}'£\-'<D1>*4 ■*•* *? ?-£$>%> o tTOLfciaaiOR't!— 

^11@^0“CL3:V+ ^:O»jfc(9i^t-llltfc0^v^ 3y¥^tfeot,n=l8 

V tV' 5 ' 

**V, =**-*?-, ^ */ ¥^©fel£lS£^/£4 0L^^0^£>%o . 


2 3 's¥sM<£>M{k (huJII 1954) 

Supposed evolutional course in Aster arranged by the author's 
Reduction hypothesis. (F. Maekawa 1954) 


(Ancestral form) 1 + 4 -> Reduction in the arm 0 + 5 (group of A. 

(100) of the constricted Novae angliae) 

f , chromosome. 

Diploidy 2 + 8 —-> Loss of one constrict—>1 + 8 Reduction in the 

(100 + 100) ed chromosome (30) arm of the other 
Loss of one non- I Established as n= (1 + 8). const, chromos. 

constricted chromo- 4, (group of A. subulatus) 

some. 2 + 7 —> Reduction in quantity 

Established as n=9 (100 + 100) in the arm 

2 + 7 . 

Loss of terminal rod , r (85 + 65) /A. rugulosns \ 

of constricted chromo- i (75 + 50) ( A. scaber ) 

some ^ ( (60+55) \A. amplexifalius' J 

/Ancestral form of\ 1 + 8-Diploidy—-> 2+16 (A. ag. ssp . ovatus) 

\A. ageratoides j (85) (85 + 65) 

i 


Reduction in quantity 

( 1 + 8 

(A. 

viscidulus \ 

in the constricted 

(60) 



chromosome 

1+8 

A. 

Glehni 

< 

(55) 



' 

1 + 8 

A. 

komonoensis ' 


\ (55) 

\ 

/ 


| Another loss of terminal 
4- rod of the constr. 
chromosome 
1 + 17 (A. ag. ssp. 

(65) micro cephalus) 


(Hordeum) A *tf CO\, > 

4inU3c0i£ N^j; 5 5 

+ a *CV>2> 0 L07 ifctefcEfclE 

■f-Yt*-, ^VAP, Js^iPP'Y, ^ 

f^t^l0|ia(il^0R 5 ®S($0iljt7' p '7 p i % 4 OTS&'b, 
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prototype f^l^®©S^ffr^ji30^:te ’O i 

©♦^^^©JSjS©^^^ C-cv^tt £gMc VcV'So 

gptb a. b. e. g fill C~S, IHsKt C. d. f CO 

o t^3 O-^C&So 

i3 ttA^tO c. d. f H|^if£©F*3^M4>(3r?B 1952 1954) 


c. 

d. 

f. 

if / A ©J3lfffi 

HCSLJ©^^ 

satellite^^; 

ra©^^ 

■F t}- a A"M ( Hordeum) 

3 A 4f-*M B^r / A (Triticum B) 

satellite^^; 

ra©^-* 

ra©^ 

3 A 4f® Air/A (Triticum A) 

satellite®^ 

satellites®^ 

um<ot± 

( Bromus ) 

satellites!^© _k 

*f££-T 

satellites®^; 

WMO't't 

t ^K—SP 

(Awewa) 

A' A M {Agropyron) 

satellite®^: 

satellites®^; 

HRPL—3K 

3 A d^'M D y / A ( TriticwnD ) 

^ p 7° X M ( Aegilops ) 


i 5- \,^'=sh^mm^bm^’K<D-'m<D^^u v ^om^m^&comM^ 


t tz'Ofzo S§HH“il-(£ Hordeum, Triticum, Bromns, Avena, 
Agropyron, Aegilops hPl&fc 

a Afc Sit tiffio -c^ffcTO L “Ctiffcte L-C3fcfc4 © h I* '& i 5 o i © i t 

lit-d ^Pr<D h ^ c/ if 7 M (Tribe Festuceae) j&U'-F^-A (Tribe Hordeae) ©it 

^©l^tTX^if dr (Hystrix) TitBiijElic 

©#^4^©gl©Sfftai^©fi^/i?.i!|? ) 5 o 

■ ZtLkmmRKXto£5Mb®mi!>^Z>tL2>fr, a 2 <a 1 <a 3 <a 4 <a 5 U.fc. 

So SP^ a 5 ^L^TO(tiiJt:©55tn]^ ai->a 3 -»a3-»a 4 ->a 6 t$aSL 

fc©~e& Si fti©^-f^M S JtfeitS-TiTfi?©& So 


ai •»*& a 5 «©m^'^J^b^©V'ihft£%*A~rS;£a-$ t 

^f^fffllS^X.So -^ft^ a 0 htSL a 0 teHKSte Satellite-hX, X J; 

Y zs^BJJSo 

s fs:^m : & §■ 5 (^4) 0 

H 4 **A ** {Hordeum) O^&faO&SMltOWte * - 1954 ) 



-*^.= 


:©it-ffc 3 ■ 
r©jlffc a 


3-2 
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si s m 


29 5 8 


;5 ^ A ¥ ( Hordeum ) © a ^^51^ E OK 


Sat-f-X YZ 

X (a 0 J; i 5 Sat $g^) YZ 


a 0 {^M<0 prototype) 

a a: 


Sat+X 


Y+Z 

(a 

VfiE* ■ / 

• — a 4 

X + Sat 

(a* ©feE) 

Y + Z 

(a 4 ©■£•$) 

.... a 5 

X 

(a 4 i fiSat ©^*c) 

Y + Z 

(mt-ax iJjZlN 

y&w&o&sc. ) 

.... a 3 

Sat+X 


Y 

( a 0 

\a 4 frbZ<DW<) " 

.... 3l 

X 

(ai^^Sat©^^:) 

Y 

/aj a 3 \ 

\fcb z ©^ ) " 

•*•• a 2 


RitrfnS^ a x &r>' a 2 “S^OtTi:/ufe -3 - J; a 4 J; &) 

aSE^Lfc, ’^o.-c^^6^®!ii5V'‘Ciiifi:bfc4'0‘eS>2»0 »§-» a»tl)Suh, 

H. E. S No. 3649 a 5 “e&2> i Jl-?rti4:iMr-f^o 

-?T 6Y' 5 n&lt©^;^ J; ^ M© ;= -i£^''©"S& ; £ | o ✓A^SNfefR H.agriocrithon BiU'^-^kW 

H- Spontcineum iycg&L ax EV' 5 i~ 6 ^^ ©ttf-O 

a x a 0 oMiBTStifjGV'^fcSfctl-So -£' 

©AXl'M&iW^II'.l: L'v'o 

^rV^VJ! (Cephalanthera) (Epipactis) ©:!§•£• 

-Mi©^V-L,t<r t-ZB&’o, (1938) <oWtf£ 

$>% o 0ih P©^^*i?>{BJE.3K-'C. 

{Cephalanthera), R < Mfl-‘C6 > 4b:^ {Epipactis) (D^tB%'b t ur f S., p^rP 

yf3:0&#^JR t 

&IF S “S,fB'&(£, 6 © i 5 {©—JSg/K-g # >6 o: 

^6 Cephalanthera El Epipactis ©l^tMlC h ill fcjdfl (/Jeff 1938 *' ^MT/Il 1954) 


C. falcata ^y 7 V 
C. erect a fy 7 '/ 

C. Shizuoi y ir y 7 y 
E. Thunbergii p P y V 
E. Sayekiana ~y p P y 'y 


m&mmin) 

3L+14S 
. 3L + 14S 
3L + 13S 
3L+17S 
3 L + Lt+16 S 


®a a 

1L+4S 

// 

It 

// 

// 


• rflUJi f? ©itik®@ 

(1L + 4 S) X4— L —2 S 
(1L + 4S) x4— L —2S 
(1L + 4 S)x 4-L-3S 
(1L+4S) X4 —part of L 
(1L+4S)X4 


fj ^yy yJRi.* 

atfcdSMKf'e&So ffl4bM«*{©L i®t s ^>20 


—10 — 
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inW.itWi'iMtSi % S fal © amphiploidy UM©I-| fc 0 5[J4> 

n—4L 4 -16 S ©4 OTSfeSo 0‘&fflMKhtfr'{h 5 0 

"iT^Ufctfs ^©l^rcL£S LooM^lSjO'tll'So ^y? y 4 fy 

5 v c < < s 

©F*3©ffiSU »-hlH P.c^-cv^ 4 ©t*&6 5 0 

IIS© Fi ©Mi^i9’^#©^fef4ffffi'c‘4^d ; >-6 4lJ:b4l?>$4 LtlP&Po. 

y V p 4r.y y 4 5 7+7fT ©XitM©!®^©*? Cfcffl 

0BZ<D&fa<D— 0^1)01, WI^f)(4¥yy yMw^tiJ; ■% 

Ktm&fk&lkfrK i f®f£W3IW Ui^WI©WMI 4®$aK©«7 
p y^0S^M-, 5 0 

tW-E yittt S i©^M#I'±©^ffc4^& < -C, L ©^^©S^itA, 

TJV'S 4&bfV%o 9, ^^7 

yKlofflW^o-MisN feofiOTsmttJb© Sic^otiv^o r.fr4p«offiiafci 
IS^^t^WiS 1 X 4 L 1 *r 4 ©XJfrtf U A fc*i h tr & h 5 0 yM©J§#© 

KgfMML < Kfctr 4-V 5 PMW L /N 4 ft,1 fe o - 4 'PI ■ C f„ V' * mmBW^ &5!qL< 
L©g[5^^/£L<^:49ii-feij4 i y y^t-^©^ 3 LWil^yJ ylti < fJJM 

^mmt<Dv^±.mi-b'y 9 ® v^©^t 

mtsrtxx'^y (K papillosa) .* 4r 

y vlcfJJXfc 9, WBM-d&W, ^Sfimm^ititcfL-c 

^iTixx'yyoBlftll, i WKI1-Itfc4©t 
&, 9., ->w *=¥-7 ytt^^’ x-r y y 4 — Wfal 13 i' 5 & y © y H-? Zfc 

LW4t^x:4>4T-So 
fci& 5 A4 Mli4 L^© 8 mWtfc§• few fiut> 

1) aofiiatiws ttwi tfri&ho lm<, * y 

y 4 Xa ©j%I!IiC» 4 © 4 Wllt-li^tLfco 

H©4©/^<, ^ti©^^©iiffc©^:i-i:^7KLt;v^ 0 

2) SPI1MI. gfefctetaH?:PB35Lt:V'?)®d®aK^ft*^lKSi-t‘C 

F * Km%. Lfc#r 5 

3) rmt%<M0M mKte-y7ymi>MhZ>) tom^L^L 

v X ^ 4ti-^i@}iXp s^ts&&o T 5 2 »r 5 ym&z 

®±L&BiM : ®—3t Lt:Jfo4©i?, ft®ettfc®-g'i ©©^t 5 /Sfc©^8i&iSc<& 0 

4) P5fAtiM£4 L-c, ffi^©^®, M^i^“S^gf^StffitSU'Cv-'2) 0 

5) mx p v 0 4 ©»it^,B^i^ 4 gw 

[n]4©iCfr&»fe 0 5% 0 py ^©»^©^4fc^K©ii.jn (ffi&ffc) -\© 


11 —- 



3g^n 29 Sf£ 5 £ 
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6) Wm.7* v'7 ? t V' h ^ l^X'^^Ol^WsXK- ClU 5 % o 

jf £ Lw©(*»©»:Ki i 2)kfe% 0 • 

7) ffi#M^£.fggti4©=tii^& lb, 

©'2&^ o h'Jj.ixRoo 

iQS&SftoJfel?©©* 

mMomom^:- l^l 

fc 0 rf # 14 ^ 


felU©K®l- i fcH&Sffc 
iW©^ffc 


■fio^fctio^fcom s mt^mx, 

i&%t l unt »©**- m^«© 
asfctefs ffife-\©fifH] 

8) »#i0»iiai©ii© wt-i stl 

I&&% ©“£'& *3, t*U*fgiWfcr. jr.O-CS^JI L, «1-i %^©JI^©»U-#© 

“Cipotzfr^'t'^o. ^ivfcKML^M^®^^fr®W&M1t$iLLt£t%>bii- ; bo 

Resume 

The author has studied the fundamental pattern in the relation between 
characters and their carriers and reached the conclusion which may be 
briefly called “Reduction hypothesis.” 

He distinguished two quite different patterns in characters, i. e. the 
characters by orderliness and the one by particles. • 

In the latter, the each unit component of the characters has met with 
each specific constitutional unit component, which acts as its carrier in the 
basic structure of the nucleus, and has been considered as gene in the light 
of the gene theory. Under this category, it is easy to realize that the in¬ 
crease in number in kinds of characters can be established principally through 
the increase of carriers by their new creation. But this idea contradicts 
with the fact when we considered the case of lesser quantity of nuclear 
substances in advanced species compared with primitive akin which has 
clearly much more quantity, as shown in Crepis by Babcock (1947). 

While in the characters by orderliness, each unit component of charac¬ 
ters does not coincide with its individual carrier, i. e. the each constitutional 
unit component in the nucleus, but they appear in unity as the result of 


m £ fi t WM <D3R<D&& 


- X ny-?<D 

mt, ±it-c^©4|a. will 
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the effect of the pattern in the orderliness established between all individual 
units of the carrier as a whole. 

The two categories may be formulated as follows: 


categories of characters 

number and kinds 
of characters 

their carriers 

characters by particles 

A, B, C. 
A, B, C,... 

...N. 

a, b, c. 
a, b, c,.n. 

characters by orderliness 

(M, N, O) 
(L, M', N' 

O) 

(p, q,, r, s.) 

(p, s, r.) (lack of q, and 
different arrangement 
of the rests) 


The carriers of characters by orderliness seem to be the kinds and ar¬ 
rangement of amino acids which attached by their amino base to the 
structural block of nucleo-protein. 

The model of their arrangement is as follows: 

nucleic acid structural block of nuclear nucleo-proteins 

substances 


—branch of amino acids 
(Specific number, kinds 
and arrangement. 
Characters by order¬ 
liness principally de¬ 
pend upon these kinds 
and arrangement, as a 
whole.) 

Chromosomal thread is as follows: 


structural block of 
nuclear substances 


threads of peptid chain 

When some changes, occur in the branches of amino acids or in struc¬ 
tural block, the results are the changes of appearance in the characters by 
orderliness as a whole. This change, even though it may be sometimes 
trivial to detect, is worth enough to the evolutional meaning in species. 

Also, it is important that the number of kinds in characters by order¬ 
liness may increase by the whole effect of constitutional unit components in 
spite of their clearly fewer numbers. Moreover, besides this special feature 


structural block of 
nuclear substances 


phosphoric acid- 
-pentose 


(Specific number, kinds 
and arrangement. 
Characters by parti¬ 
cles principally belong 
to these nucleic acid 
branches.) 


^purine base amino base— 
^pyrimidine base 

Basic protein, principally 
made up steleometrically 
by C-C-N chains, and C-C 
chains. 


— 13 — 







142 


w.mmmm m 29 % m 5 # mm 29 ^ 5 h 


in the characters by orderliness, we accept the fact of frequent occurrence 
of polyploidy in the plant kingdom. Then, the principal course and me¬ 


chanism in plant evolution may be summarized as follows: 


, Ancestral chromosomal quantity 
' Not so many kinds of charac¬ 
ters 

Environmental forces act to 
reduce the parts of structural 
blocks of nucleus. 

In some cases, the phenomena 
are received as the reduction in 
the part of chromosomes or loss 
,,, of the whole one chromosome 
Establishment of many differ¬ 
ent new characters, resulting 
the evolution of that group. 


Occurrence of polyploidy or 

/ 0 -. amphiploidy __ 

Increase in quantity of charac¬ 
ters alone and no change in 
kinds. 


Gradual change in the chromo¬ 
somal constituents, through the 
repetition of increase. as a 
whole through polyploidy and of 
reduction in chromo somal parts 
Establishment of different new 
groups. 


Finally, th eauthor has discussed the cases in compositean genus. Aster, 
graminaeous tribes, Festuceae and Hordeae and orchidacean genera, Cepka- 
lanthera and Fpipactis, suggesting their ancestral forms in chromosomal 
structures and also their evolutional courses in the phylogenetical maps. 
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